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Abstract 
Diabetes mellitus constitutes a major public health problem, due to its high prevalence, morbidity and mortality. The morbidity 
and mortality is increased even more by the association of diabetes with certain cardiovascular risk factors (CVRF). On the 
other hand, the arrival rate of immigrants to Spain has increased in recent years the proportion of foreign population. We aim at 
measuring and assessing the degree of metabolic control and associated cardiovascular risk factors over a sample of 175 native 
and immigrant patients suffering from diabetes. Results show high prevalence of cardiovascular risk factors in both groups. 
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1. Introduction 
Diabetes mellitus constitutes a major public health problem, due to its high prevalence, morbidity and mortality, 
which are increased even more by the association of diabetes with certain cardiovascular risk factors (CVRF). 
Diabetes mellitus is the sixth leading cause of death in Spain, while cardiovascular diseases are the first (Villar 
Álvarez, Banegas Banegas, Rodríguez Artalejo & Rey Calero, 1998). 
Diabetes carries a high risk of suffering from cardiovascular diseases, not only by itself, but also in combination 
with other risk factors such as hypertension or dyslipidemia. People with diabetes have between two and four 
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higher risk of suffering from cardiovascular diseases than the general population (Alberti, Zimmet & Shaw, 2007). 
Furthermore, diabetes is considered equivalent to coronary heart disease, and many patients with coronary heart 
disease also suffer from diabetes or preliminary stages of diabetes (Ryden, Standl, Bartnik, Van den Berghe, 
Betteridge, Jan de Boer et al., 2007). The importance of diabetes mellitus and cardiovascular diseases is due to 
their prevalence, high morbidity and mortality, high individual and social cost, and especially to the possibility of 
control by preventive means (Eckel, Kahn, Robertson & Rizza, 2006). 
Cardiovascular diseases increase from two to four times the incidence of myocardial infarction, due to the 
individual or joint action of certain CVRF such as hypertension, dyslipidemia, obesity, diabetes, smoking, food 
habits, sedentariness, etc. 
Since 1948, the Framingham Heart Study (Massachusetts), under the direction of the National Heart, Lung and 
Blood Institute (NHLBI), has engaged in identifying factors or characteristics that contribute to cardiovascular 
diseases by following their development over a long period of time through three generations of thousands of 
participants. 
Nowadays, many European scientific societies, including the Spanish Society of Cardiology, recommend 
assessing the overall cardiovascular risk in people to prioritize different drug interventions in order to prevent 
atherosclerosis, which is the primary cause of cardiovascular diseases. The cardiovascular risk (CVR) is the 
probability of suffering from a cardiovascular disease during a fixed period of time, typically 10 years. The 
recommended method for this purpose by the Spanish Society of Family and Community Medicine (semFYC) 
(1996) is the use of the classic Framingham risk table, which is used in the present study (Table 1). This table takes 
into account factors such as age, sex, body mass index, total cholesterol, HDL cholesterol, systolic blood pressure, 
diabetes diagnosis, smoking, and presence of left ventricular hypertrophy (LVH). This table is based on the study 
by Framingham, like other existing similar tables, and it is meant to identify high-risk people who need immediate 
attention and intervention, motivate people to continue the treatment so that cardiovascular risk is decreased, and 
modulate the intensity of risk reduction based on the overall estimated risk (Morey, 2004). In this table, 
cardiovascular risk is considered high if the probability of suffering a cardiovascular event within 10 years is above 
20%. 
In developed societies, aging, obesity and unhealthy lifestyles are leading to gradual increase of both diabetes 
and cardiovascular diseases (Smith, 2007). Nowadays, it is accepted that interventions on lifestyle in the general 
population, together with the detection, control and monitoring of the risk factors, are the core of prevention of 
cardiovascular diseases (Kotseva, 2008), (Medrano, Pastor-Barriuso, Boix, del Barrio, Damián, Álvarez, et al., 
2007). 
Therefore, it is necessary to improve metabolic control of blood glucose and reduce those cardiovascular risk 
factors with highest influence on the occurrence of serious cardiovascular events, such as myocardial infarction or 
cerebral stroke. 
On the other hand, the arrival rate of immigrants to Spain has increased in recent years the proportion of foreign 
population, which is more noticeable in the case of coastal towns such as Roquetas de Mar, in the province of 
Almería, where the proportion of immigrant population is around 45%, according to the Municipal Office of 
Immigration. Given the magnitude of migration and its potential social, political and working impact, this type of 
study is of interest from the point of view of public health, since it allows analyzing and identifying the factors 
affecting health in the immigrant population. 
We carry out this study motivated by these facts, which include and combine unhealthy habits and high 
prevalence of diabetes mellitus and cardiovascular diseases in a developed society, along with a substantial 
increase in the population of foreigners. We aim at measuring and assessing the degree of metabolic control and 
associated cardiovascular risk factors, as well as the prevalence of cardiovascular events and the overall 
cardiovascular risk, over two samples of people living in Roquetas de Mar: a sample composed of native people 
with diabetes, and another one composed of immigrants with diabetes. We also aim at establishing comparisons 
between both samples. Thus, this study may help to prioritize strategies to reduce cardiovascular risk in both the 
immigrant and local population, therefore preventing serious cardiovascular events, such as myocardial infarction 
or cerebral stroke. 
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Table 1. Classic Framingham table. (Anderson, Wilson, Odell & Kannel, 1991). 
Age (Women) Score Age (Men) Score 
HDL-c 
mg/dl 
Score Total cholest Score SBP Score 
30 -12 30 -2 25-26 7 139-151 -3 98-104 -2 
31 -11 31 -1 27-29 6 152-166 -2 105-112 -1 
32 -9 32-33 0 30-32 5 167-182 -1 113-120 0 
33 -8 34 1 33-35 4 183-199 0 121-129 1 
34 -6 35-36 2 36-38 3 200-219 1 -30-139 2 
35 -5 37-38 3 39-42 2 220-239 2 140-149 3 
36 -4 39 4 43-46 1 240-262 3 150-160 4 
37 -3 40-41 5 47-50 0 263-288 4 161-172 5 
38 -2 42-43 6 51-55 -1 289-315 5 173-185 6 
39 -1 44-45 7 56-60 -2 316-330 6   
40 0 46-47 8 61-66 -3     
41 1 48-49 9 67-73 -4     
42-43 2 50-51 10 74-80 -5     
44 3 52-54 11 81-87 -6     
45-46 4 55-56 12 88-96 -7     
47-48 5 57-59 13       
49-50 6 60-61 14       
51-52 7 62-64 15       
53-55 8 65-67 16       
56-60 9 68-70 17       
61-67 10 71-73 18       
68-74 11 74 19       
 
Other factors Score 
Smoking 4 
Diabetes (men) 3 
Diabetes (women) 6 
ECG-LVH 9 
Probability of CHD incidence within 10 years based on total score. 
Score Risk Score Risk Score Risk Score Risk 
< 1 < 2% 9 5 % 17 13 % 25 27 % 
2 2 % 10 6 % 18 14 % 26 29 % 
3 2 % 11 6 % 19 16 % 27 31 % 
4 2 % 12 7% 20 18 % 28 33 % 
5 3 % 13 8% 21 19 % 29 36 % 
6 3 % 14 9% 22 21 % 30 38 % 
7 4 % 15 10 % 23 23 % 31 40% 
8 4 % 16 12 % 24 25 % 32 42 % 
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2. Materials and Methods 
We perform a cross-sectional descriptive study of a sample composed of 89 native people from Roquetas de 
Mar and 86 immigrants who were also living in Roquetas de Mar. All the participants had been diagnosed with 
diabetes mellitus, and the non-probability sampling procedure was consecutive sampling. 
For data gathering, we used a structured survey containing: nationality, age, sex, weight, height, body mass 
index (BMI), glycated hemoglobin (HbA1c), HDL cholesterol, total cholesterol, systolic blood pressure, smoking, 
use of oral or parenteral anticoagulants, acute episodes of myocardial infarction, stroke episodes, presence of LVH, 
and score and associated risk according to classic Framingham table (Table 1). All participants had the results of a 
previous blood test and also received a physical examination to record anthropometry and blood pressure. 
Following the parameters given by the American Diabetes Association (ADA) (2002), it was considered good 
metabolic control of glucose when glycated hemoglobin was below 7%. Glycated hemoglobin is a widely applied 
laboratory test for people with diabetes, and it is used to determine whether the diabetes control by the patient has 
been effective for the last three or four months. In addition, except for the stroke or myocardial infarction episodes 
and the use of anticoagulants, the remaining variables were scored positive or negative as set forth in classic 
Framingham table. 
Participants who ever suffered a myocardial infarction or stroke were excluded for the rest of calculations and 
analysis of this study, i.e., they were considered only to compute the prevalence of such events. 
For statistical analysis, we used the SPSS software (version 19.0). 
3. Results 
This study involved 175 people with diabetes, aged between 18 and 88 years. We remove those subjects who 
ever suffered a serious cardiovascular event, leading to a sample of 162 participants, composed of 85 men (52.5%) 
and 77 women (47.5%). According to their nationality, 50% are Spanish and 50% are immigrant. Of the latter, 
Moroccans and Romanians are the most numerous (14.2% each), following Senegalese (4.3%), Guineans (3.1%), 
Ghanaians and Germans (1.9% each), Italians and Bulgarians (1.2% each) and 13 additional nationalities 
accounting for the 7.8% of the sample. 
According to the sex, we find that: 
x The average age for men is around 53 years, while for women it is around 59 years. 
x 37.6% of men have an adequate glycemic metabolic control (HbA1c below 7%), while this percentage is 53.2% 
for women. 
x Considering the body mass index, 40% of men and 35.1% of women are overweight (BMI between 25 and 30 
kg/m2), and 45.9% of men and 51.9% of women are obese (BMI above 30 kg/m2), which constitutes a high 
cardiovascular risk for these people and makes it more difficult to achieve a good metabolic control. Only 
14.1% of men and 13% of women in the sample have a healthy weight. 
x The level of HDL cholesterol in men is considered favorable (above 46 mg/dl) in 34.1% of the sample. For 
women, it is favorable in 57.1% of the sample. 
x The level of total cholesterol is adequate (below 200 mg/dl) in 64.7% of men and 45.5% of women. 
x Systolic blood pressure is adequate (lesser than or equal to 120 mm.Hg.) in 34.1% of men and 40.3% of women. 
x 28.2% of men and 10.4% of women are smokers. 
x 21.2% of men and 22.1% of women are anticoagulated. 
x 6.7% of men have ever suffered a myocardial infarction, 2.2% have suffered a brain stroke and 3.5% have LVH. 
As for the women in the sample, 5.8% have ever suffered a stroke, but none of them has ever suffered a 
myocardial infarction or has LVH. 
x Regarding the 10-year global cardiovascular risk according to classic Framingham table, 27.1% of men and 
13% of women in the sample present CRF above 20%. 
Breaking down the results by sex and by Spanish or immigrant participants, we obtain the results shown in  
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Table 2. Percentage of the different variables, by sex, in Spanish and immigrant. 
 Men Women 
Spanish Immigrant Spanish Immigrant 
Average age 56 years 49.6 years 63.9 years 54.6 years 
HbA1c<7% 45.2% 35.2% 61.5% 44.7% 
BMI>25Kg/m2 83.4% 88.4% 92.3% 81.6% 
BMI>30Kg/m2 40.5% 51.2% 43.6% 60.5% 
BMI<25Kg/m2 16.6% 11.6% 7.7% 18.4% 
HDL cholesterol>46mg/dl 31% 37.2% 56.4% 57.9% 
Total cholesterol <200mg/dl 64.3% 65.1% 51.3% 39.5% 
SBP<121mm.Hg. 31% 37.2% 30.8% 50% 
Smokers 31% 25.6% 12.8% 7.9% 
Anticoagulated 23.8% 18.6% 23.1% 21.1% 
Myocardial infarction 6.5% 6.4% 0% 0% 
Brain stroke 2.2% 2.1% 9.3% 2.5% 
LVH 0% 7% 0% 0% 
CRF>20% 31% 23.3% 12.8% 13.2% 
4. Discussion 
Due to lifestyle changes in developed countries (sedentariness, food habits, etc.), the prevalence of several 
diseases, including diabetes mellitus, is getting increased. Diabetes mellitus is associated with certain 
cardiovascular risk factors, such as obesity, hypertension and dyslipidemia, making it a major health problem. 
Many studies show that a good metabolic control of diabetes and its associated risk factors improves the 
development of cardiovascular disorders (UKPDS Group, 1998). Thus, most of the societies devoted to the study 
of diabetes have developed some consensus in order to prevent or control the development of these disorders 
through good metabolic control (UKPDS Group, 1998), (American Diabetes Association, 2002), (Pablo Velasco & 
Picó Alfonso, 2003). 
Based on the analysis of the obtained results in our study, we see that the participants generally have a poor 
metabolic control. Only 46.6% have an adequate metabolic control according to the HbA1c numbers. It is 
noteworthy that women have a better metabolic control than men, and that Spanish people (both men and women) 
have a more adequate control than immigrants, as shown in Table 2. This is consistent with other published 
studies, which state that, under the current organization of the health system, preventive activities may not be a 
priority for immigrants, as they are not considered needs (Roca Vilalta, Castaño Pérez, López Moya & López 
Olivares, 2006), (Carrasco-Garrido, De Miguel, Barrera & Jiménez-García, 2007). 
Note also that the presence of CVRF is very high in the sample, similarly to other studies (Cañizo Gómez & 
Moreira-Andrés, 2003). 
Most subjects present different degrees of obesity, but no significant differences are found between the 
immigrant and the Spanish participants or between the sexes, obtaining that 86.4% of subjects in the whole sample 
have the body mass index above 25 kg/m2. This represents a risk for these subjects and an additional difficulty to 
achieve a good metabolic control. 
With respect to HDL cholesterol, which acts as a protective factor for cardiovascular diseases, women present 
higher values in both the immigrant and the Spanish groups (HDL>46 mg/dl in 57% of women compared to 34% 
in men). However, men of both groups have total cholesterol below 200 mg/dl, and therefore more adequate, than 
women (64.5% in men vs. 45.5% in women). Note that about half of the sample has dyslipidemia, which is 
consistent with previous studies conducted by the Spanish Ministry of Health, the Spanish Society of Cardiology 
and the Spanish Society of Atherosclerosis (2000). 
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Regarding the SBP, no significant differences are observed among the groups under study, being around 37.5% 
the percentage of participants with SBP lesser than or equal to 120 mm.Hg., or around 61.5% for those participants 
with SBP lesser than or equal to 130 mm.Hg. These results are consistent with similar studies (Sánchez Muñoz-
Torrero, Crespo Rincón, Chiquero Palomo, Doncel Rancel, Bacaicoa López de Sabando & Costo Campoamor, 
2006). 
Despite quitting smoking entails a cardiovascular risk reduction, 28.3% of men and 10.3% of women are 
smokers (Will, Galuska, Ford & Mokdad, 2001). In addition, in the considered sample, Spanish men and women 
smoke slightly more than immigrants of the corresponding sex (see Table 2). These results are consistent with 
other studies (Cañizo Gómez & Moreira-Andrés, 2003), (George, Tobin, Corpues, Devlin & O Newill, 2001). 
The percentage of patients under anticoagulant treatment is quite similar between immigrants and Spanish and 
between the sexes. We also note that all episodes of myocardial infarction have occurred in men, strokes have 
occurred more frequently in women (specially Spanish women), and all episodes of LVH have occurred in male 
immigrants. Studies of incidence and prevalence of ischemic heart disease and cerebrovascular disease over 
Spanish population show variability in the results, but both diseases occur more commonly in the elderly 
population (Medrano Albero, Boix Martínez, Cerrato Crespán & Ramírez Santa-Pau, 2006). 
Cardiovascular risk is observed to be greater in men than in women, in both the Spanish and immigrant 
population, despite women in both groups being slightly older than men. This result is not surprising, since men 
have higher cardiovascular risk than women, computed according to Framingham table. In addition, Spanish men 
have a slightly higher cardiovascular risk than immigrant men, although this difference may be due to the age of 
the groups under comparison. 
5. Conclusions 
Differences among groups are not conclusive in the light of our data and, therefore, we can assert that there are 
not differences between Spanish and immigrants regarding to cardiovascular risk (computed for a period of 10 
years) or prevalence of CRVF, except perhaps for the metabolic control of diabetes, having native people slightly 
better control than immigrants. Since no significant differences are found, the efforts to minimize cardiovascular 
risk should be the same for both groups. 
Although these data come from a very specific population, and extrapolation to other people with diabetes is not 
possible, we conclude that much remains to be done in order to improve the metabolic control of diabetes and 
prevent vascular complications. Therefore, more attention should be paid to cardiovascular risk factors to modify 
them and achieve good control of each of them. 
Given the progressive aging of Spanish population, cardiovascular diseases are expected to remain as one of the 
most relevant health problems in the coming years, so the design of cardiovascular health plans will continue to be 
a priority. In primary care, we could find out which cardiovascular risk factors are present in each of the patients. 
Through proper health education to prepare patients to modify heart-unhealthy habits, the cardiovascular risk could 
be reduced, and also the incidence of myocardial infarction and stroke. Diagnoses are useless if no efforts are made 
to transmit to the patient the need of a healthy diet and lifestyle (not smoking and maintaining a degree of physical 
activity in agreement with the age and physical condition of the subject), besides initiating drug treatment 
accordingly. 
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